doped samples. This emission is identified as H-band A, resulting from an indirect excitonlike transition in real space. The exciton is made up of a two-dimensional electron in the interface notch and a valence-band hole in the neutral region, having a binding energy of 1.8 meV. The H-band A exciton is directly excited by a free exciton making a vertical transition in real space. H-band A may be a distortion of the vertical direct free exciton in real space to an indirect free exciton in real space, in which case only one exciton is involved; or it could result from the direct excitation of the indirect exciton in real space by the vertical exciton through wave-function overlap, with energy and momentum being conserved. In the latter case two excitons are involved. While the exact coupling mechanism between the free exciton and the H-band A exciton is not well understood, two possibilities are suggested.
IN rRODUCTION
Since the advent of modulation doping in semiconductor structures' a great deal of efFort has gone into understanding the characteristic band structure of the Al"Ga& "As-GaAs single heterostructure. Much of the efFort has been focused on the radiative-recombination processes associated with the heterojunction interface.
The unique characteristics of this radiative recombination were initially reported by Yuan et It is noted that as the pump energy (see legend in Fig. 1 ) approaches the free-exciton energy, a strong resonance is observed in the intensity of HB~. It might at erst be thought that this resonance is related to the peak in the absorption coefficient at the exciton energy in GaAs, as reported by Sturge. ' However, in Struge's work, the magnitude of the absorption coefBcient at the exciton energy is less than 20% greater than its minimum value on the high-energy side of the free exciton. The lowest pump energy in Fig. 1 Fig. 3 . The dominant contribution to HB~is the free exciton. In this sample the free exciton has essentially the same energy as the bulk GaAs exciton.
If one moves the pump-beam energy off resonance, the emission energy as well as the linewidth of HB"can still be shifted by changing the pump intensity. This is shown in Fig. 4 Fig. 1 , with the detector-hald position at HBA. It would be expected that the HB"(indirect exciton) would have a smaller binding energy than the free (direct) exciton due to a greater spatial separation of the electron
